Summary.-Cytosol receptors for 25-hydroxycholecalciferol, oestradiol and progesterone were measured in human mammary carcinomas. Significant positive correlations were found between the concentrations of all three receptors.
Preparation of cytosol solutions.-All steps were carried out at 0-40C unless otherwise stated. Finely minced tissue was placed in a Teflon container, immersed for several minutes in liquid N2 and pulverized in a microdismembrator (Braun, Melsungen, German Federal Republic). The powder was transferred to glass centrifuge tubes and suspended in 14 volumes of buffer (0 O1M Tris, 1 5mM EDTA, 0-25M sucrose, 3mM MgC92, 10% glycerol v/v, lmM dithioerythritol) using a polypropylene micropipette tip connected to a syringe.
The suspension was centrifuged at 27,000 g for 20 min and the pellet retained for the estimation of DNA (Burton, 1956 ). The supernatant was centrifuged for 60 min at 230,000 g in a Beckman L2-65B ultracentrifuge and an aliquot of the supernatant (referred to as "cytosol") was assayed for protein by the Lowry method. The remainder of the cytosol solution was stirred for 10 min with a suspension containing charcoal (2.75% w/v) and dextran T70 (0 275% w/v) at a ratio of cytosol:charcoal suspension of 10:1. The mixture was centrifuged at 2000 g for 10 min, the supernatant was decanted and recentrifuged, and the second supernatant was used for the subsequent steps.
Oestradiol-receptor assay.-Two 500,u1 aliquots of the charcoal-treated supernatant were incubated for 20 min at 30°C with [6,7-3H] oestradiol (final concentration 6 x 10-8M). One of these contained, in addition, 6 x 10-6M unlabelled oestradiol. The incubations were continued overnight at 00C. They were then subjected to charcoal/ dextran separation as described above and the supernatants were applied to agar gel for electrophoresis as described by Wagner (1972) . The gels were cut, and each fraction placed in a counting vial containing 10 ml of toluene containing 0.3% 2,5-diphenyl oxazole (PPO) and 0.01% 1,4-bis-2-(-4-methyl-5-phenyl oxazole)-benzene (POPOP). The gels were allowed to stand in this fluid overnight, and after vigorous shaking of the vials the radioactivity present was counted in a liquid scintillation counter. All gel fractions were counted and appropriate corrections were made for loss of radioactivity during electrophoresis.
The difference between the radioactivity recovered from the "anodal receptor fraction" (Wagner, 1972) Progesterone-receptor assay.-Two 500il aliquots were taken from the same cytosol preparation as used for the oestradiolreceptor assay. The aliquots were incubated for 20 min at 0°C in the presence of excess unlabelled cortisol (final concentration 6 x 10-6M). This was followed by the addition of excess [1,2-3H] progesterone (final concentration 6 x 10-8M) to both aliquots and 6 x 10-6M unlabelled progesterone to one of them. At the end of a further incubation at 0°C for 18-20 h the mixtures were treated with charcoal/dextran and the supernatant subjected to agar-gel electrophoresis as described for the oestradiol receptor assay. Radioactivity was measured in the gel fractions and specific binding calculated as described for the oestradiol receptor assay.
25-Hydroxycholecalciferol (25-OHCC) receptor assay.-Two 500,u1 aliquots were taken from the same cytosol preparations as used for the oestradiol and progesterone-receptor assays.
[3H]25-hydroxycholecalciferol was added in 50 ,u of ethanol to each of the two 500,ut aliquots of cytosol (final concentration 6 x 10-8M). One of these also contained 6 x 10-6M unlabelled 25-OHCC. The incubations were carried out at 4°C for 1 h with constant agitation. The mixtures were then treated with charcoal/dextran and the supernatant subjected to agar-gel electrophoresis as described for the oestradiol-receptor assay.
In initial experiments the gels were sliced into 3mm sections before counting. It was found that [3H]25-OHCC moved only a short distance from the site of application after incubation with normal human serum. After incubation with cytosol from breast cancers it moved further towards the anode (Fig. 1) . [3H]25-OHCC applied to the gel in the absence of protein moved towards the cathode. The difference between the radioactivity recovered from Fractions +3 to +5 (Fig. 1 Fig. 3 . The calculated KD was 1-85x 10-10M. Sucrose-density-gradient studies (Fig. 4) showed that the 25-OHCC binding protein in cytosols obtained from human mammary tumours sedimented with a value of 6.6OS.
DISCUSSION
Little is known about the factors responsible for the presence of oestrogen and progesterone receptors in breast tumours. Other steroids such as cortisol and dexamethasone (Fazekas & The gradients were centrifuged for 20 h at 238,000 (ave) x g using a Beckman SW50.1 rotor. The calculated sedimentation coefficient is 6 0S, with bovine serum albumin (BSA) as reference standard.
lane, 1977) also bind specifically to highaffinity proteins in such tumours, and it has been known for some time that the presence of oestradiol receptors in a tumour is of value in predicting its response to hormonal manipulations .
The correlation between oestradiol binding and progesterone binding is not surprising. Progesterone receptor has been !O shown to be controlled by oestradiol in classical target tissues such as the uterus (Toft & O'Malley, 1972; Rael & Shih, 1975) and our finding is consistent with data presented by other workers Pichon & Milgrom, 1977) .
The significance of 25-OHCC receptor in mammary tumours and its correlation with the two sex-steroid receptors is not clear. Van Baelen et at. (1977) reported that 25-OHCC tissue-binding protein appeared in the cytosol obtained from rat kidney-cell cultures only after the cytosol had been incubated with [3H]25-OHCC prelabelled rat serum. These authors therefore suggested that the 25-OHCC receptor is only an "artefact" due to plasma contamination of tissue during the preparation of cytosol fractions. The correlation between oestrogen receptor and 25-OHCC receptor obtained in this study and the increase in 25-OHCCbinding protein in mouse uteri but not in mouse kidneys after oestradiol administration (Murphy et al., unpublished) appear to iindicate that the 25-OHCCreceptor protein in breast tissue is more than an artefact. It is not kniown whether the presence of the 25-OHCC receptor in tumour tissue has biological significance. Many substances bind specifically to cytosol receptors without apparent physiological affects (Funder, 1978) . On the other hand, high circulating-oestrogen levels are associated with high circulating levels of 25-OHCC-binding protein ) and other carrier proteins (Westphal, 1971) . It is therefore possible that intracellular receptors for oestrogen and 25-OHCC share similar controlling mechanisms.
It appears likely that a family of receptors is induced together by appropriate stimuli, and that the presence of such receptors constitutes a reflection of greater cell differentiation with a better prognosis (McGuire et al., 1978) .
